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Abstract

Brass is an excellent material choice for use in most industrial and agricultural application. Brass
offers much better thermal conductivity and corrosion resistance than carbon or even stainless
steel. Brass is an excellent material for use in both hot and cold water industrial and residential
system including those carrying portable water. This study was carried out to investigate and
evaluate the influence of fossil fuel like petrol, kerosene and diesel on the corrosion performance
of brass. The samples were prepared for the study by cutting brass into 1 cm? coupons and soak-
ing them in different small plastic containers containing petrol, kerosene and diesel. The corro-
sion rate of each sample for a specific period of immersion (120, 240, 360, and 480, 600 and 720
hours) was determined on average of three samples exposed under the same condition and test
media in different container. The finding showed that brass is resistant to corrosion after long
hours of contact in chosen liquid fossil fuels. Brass has the highest corrosion rate in petrol, fol-
lowed by kerosene and least in diesel. The photomicrographs of the samples after ten days of im-
mersion also confirmed this.
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1. Introduction

The most common brass is nominal brass which contains 70% copper and 30% zinc. It is also known as “car-
tridge brass” this brass is subjected to dezincification if left for long times in water, the zinc disappears and the
metal has a dull copper color as copper is all that is left on the surface. Brass with less than 15% zinc is sup-
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posed not to dezincify in water. Brass should not be used in ammonia or nitrogen compound because of corro-
sive product form by brass in this environment and when it comes to machining, brass is much easier to cut than
most ferrous materials. Brass is an excellent material choice for use in most industrial and agricultural applica-
tion. Brass offers much better thermal conductivity and corrosion resistance than carbon or even stainless steel.
Brass is an excellent material for use in both hot and cold water industrial and residential system including those
carry portable water. Brass provides excellent resistance to corrosion in contact with petroleum products. Brass
can be nickel plated to further reduce tarnishing and corrosion or to simply provide a silver finish. Nickel fi-
nishes may also be useful if a hard wear surface is required. Some examples of applications that are nickel
plated for these purposes are door knobs, plumbing fixtures, gears and bearings [1].

Pure copper is a reddish, highly malleable metal, and was one of the first to be found and utilized. Copper and
its alloys are widely used because of their excellent electrical, thermal conductivities, outstanding resistance to
corrosion, ease fabrication and broad ranges of obtainable strength and special properties. Copper and copper
alloys comprise one of the broadest and most versatile groups of engineering materials. Almost 500 copper al-
loys are currently recognized and are classified under international standard. Copper alloys are produced in all
common forms. Choosing the correct alloy is simplified by the fact that copper metals are normally chosen for
particular physical or mechanical properties and alloys with the desired properties can easily be sorted out [2].
The main reason why copper and its alloys are so widely used is that they offer a better combination of useful
properties that cannot be found in other material. Brass possesses a number of properties that make it extreme
useful in engineering material. The stability of metal or alloy in medium and corrosion resistance will depend on
the protective properties and the properties of elements that make up the alloy. The properties include chemical
composition, solubility, conductivity, adhesion, hygroscopicity and morphology determine the ability and con-
trol barrier to various kinds of attack and corrosion rate [3].

However this properties depend on the chemical composition and metallurgical history of the metal, physio-
chemical properties of coasting, and on environment variables such as atmospheric conditions, type of amount
of contacted media, wet-dry cycles etc. [4].

The resistance of copper and its alloys has being attributed to protective cuprous oxide Cu,O layer formed
upon exposure. However this alloy can deteriorate due to the formation of biofilm, whose polymeric structure
allows local gradient of pH and O,. Selective dissolution of brass at various potentials and chlorine concentra-
tions enhanced the conclusion that chlorine promotes the dissolution of copper and zinc [5]-[7].

Experiment has shown that corrosion rate is decided by factors such as temperature and dissolved oxygen
concentration. The corrosion rate decreased steadily up to the ninth month exposure and decrease of corrosion
rate is related to the protective film formed almost on brass panel and increase corrosion rate experienced by the
brass is attributed to the removal of protective film by turbulence caused through influx of rain water and soft
fouler and micro and micro algae exposure. The deterioration of machine parts coupled with contamination of
environment with petroleum product thereafter is common in oil and gas industry. This research work ventured
into development of durable and cost effective material for storage and transportation of petroleum products.
The specific objective is to evaluate the influence of liquid petrol, kerosene and diesel on the corrosion perfor-
mance of brass.

2. Materials and Method

Materials: Brass, petrol, kerosene, diesel, plastic containers, distilled water, paper tape, mentholated spirit and
plastic bowls.

Apparatus: pH meter, sensitive weighing balance, bench shearing machine, steel rule and scriber and Optical
Microscope.

Method: The samples were cut into coupons of 36 pieces using shearing machine and arc saw. The plastic
containers were first washed with detergent, rinsed in distilled water and allowed to dry for hours. They were
filled with testing fluids which were petrol, kerosene and diesel. Each of the measured samples was inserted into
identified plastic containers. Complete immersion in testing fluid was ensured for periods of 120, 240, 360, 480,
600 and 720 hours. Proper cleaning of each sample was ensured after removal using water and mentholated spi-
rit. After each period the samples were removed and weighed to determine the weight loss. The data were col-
lected from the experiment and analyzed. Photomicrographs of samples after ten days of immersion were taken
using Optical Microscope. The photomicrographs were done without etching to reveal the surface property at a

magnification of 700.
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3. Results and Discussion

Corrosion rates of brass in petrol, kerosene and diesel were low after long immersion period. Corrosion rate of
brass in petrol was the highest, followed by brass in kerosene (both almost have the same pH of about 6.95 and a
little increase from acidic to alkalis). Brass in diesel has the least corrosion rate and the pH was slightly less than
that of kerosene and diesel which increase toward neutral. Diesel was most viscous among petrol and kerosene.
This trend of corrosion rate is shown in Figure 1 and Tables 1-3. The corrosion rate of brass in petrol, kerosene
and diesel were low after long period of contact. Corrosion rate was highest for brass in petrol than in kerosene,
and the rate was least in diesel at early hours of immersion. The rate of corrosion was reduced for petrol, kerosene
and diesel after thirty days of immersion as shown in Figure 1. The photomicrographs of brass sample and those
immersed for ten days are displayed in Figures 2-5. Figure 2 shows light background () microstructure with
little dark representing () microstructure. The corrosive effects were shown in Figures 3-5 where more dark

patches resulted from the attack.

Table 1. Corrosion performance of brass in petrol.

Time [Hrs] WI [g] Wi [g] Wd [g] WI [g/m?] pH CR [mml/yr]
120 213 2.1847 0.0547 547 6.975 4.6648
240 2.48 2.5283 0.0483 483 7.01 2.068
360 1.84 1.851 0.011 110 7.03 0.3127
480 2.29 2.3029 0.0129 129 7.055 0.275
600 215 2.1572 0.00720 72 7.065 0.1228
720 1.945 1.9506 0.0056 55.5 7.09 0.0789
Area = 0.0001 m?.
Table 2. Corrosion performance of brass in kerozene.
Time [Hrs] Wi [g] Wi [g] Wd [g] WI [g/m?] pH Cr [mml/yr]
120 1.668 1.6991 0.0311 311 6.97 2.6522
240 2.362 2.3895 0.0295 295 6.98 1.2579
360 2.475 2.4825 0.0075 745 6.98 0.2118
480 1.88 1.8901 0.0101 100.5 6.995 0.2143
600 1.96 1.9697 0.0097 96 6.998 0.1646
720 1.705 1.7102 0.0052 51.5 7.01 0.0739
Area = 0.0001 m?.
Table 3. Corrosion performance of brass in diesel.

Time Wi [g] Wi [g] Wd [g] WI [g/m?] pH Cr [mm/yr]
120 2.35 2.3558 0.0058 58 5.55 0.4946
240 2.435 2.4412 0.0062 62 5.75 0.2644
360 1.88 1.8842 0.0042 42 6.00 0.1194
480 1.845 1.8465 0.0015 15 6.025 0.03198
600 1.64 1.6416 0.0016 16 6.025 0.0273
720 1.695 1.6964 0.0014 14 6.025 0.0199

Area = 0.0001 m%



0. R. Adetunji et al.

~o—CRBP
——CRBK
~—CRBD

CORROSION RATE
)
%)

120 240 360 480 600 720
TIME OF IMMERSION

Figure 1. Corrosion Rate (mm/y) against time of immersion (hours) of
Brass in Petrol, Kerosene and Diesel.

Figure 2. Photomicrograph of brass sample x700.

Figure 3. Photomicrograph of brass in petrol for ten days x700.
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Figure 4. Photomicrograph of brass in diesel after 10 days im-
mersion x700.

Figure 5. Photomicrograph of brass in kerosene after 10 days
immersion x700.

Decrease in corrosion rate of brass may be due to formation of protective film such as cuprous oxide Cu,0O on
copper and its alloy which prevent further corrosion when further expose to the environment. The corrosion rate
decreased steadily in brass due to the protective film form almost on brass panel. The corrosion of brass may
continue due to removal of protective film from the surface as the oxygen in the petroleum product increase [8].

Petroleum product containing non hydrocarbon like organic sulfur, nitrogen and oxygen compounds and their
presence as impurities can be harmful and fuel having high sulfur and nitrogen levels cause pollution problems
in addition to the corrosive nature of their oxidation products. For petroleum containing nitrogen or nitrogen
compound [ammonia] should not be used in brass environment because zinc dissociates from copper [dezincifi-
cation] and the metal has a dull copper color [9] [10].

4. Conclusion

In conclusion, the influence of liquid petroleum products on the corrosion rate of brass was investigated and the

following findings were deduced from the study.

* The corrosion rates of brass in petrol, kerosene and diesel were low after a long period of contact.

» Corrosion rate was highest for brass in petrol than in kerosene, and the rate was least in diesel at early hours
of immersion.
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